macromolecules, whether they are glycoprotein, lipoprotein or just protein. (Binding site(s) for the same analyte vary from one immunoassay to another.)
The molecular integrity of binding sites is paramount for the specificity and affinity of all immunoassays. 2 The binding reaction involves an epitope on the antigen and a complementary antigen-combining site (paratope) on the antibody. Even the simplest antigen has multiple epitopes, and the binding reaction involves multiple paratopes. Each individual epitope has a linear and continuous primary structure made up of amino acids in secondary and tertiary configuration. 3, 4 The binding reaction also involves an array of matrix constituents the structure of which may or may not be affected by freezing.
Freezing at À20 C is slow, while 'snap-freezing' using dry ice or liquid nitrogen at À70 C is rapid. The latter is known to maintain integrity of samples, raising the question of how slow-freezing affects the samples from different individuals, with different matrices, using different antibodies and different immunoassay formats. Transformation of water to ice is a well-studied process. Speed is important: in slow-freezing, large, solid abrasive ice crystals are formed; in snap-freezing, ice crystals are small and amorphous. 5 Additionally, when snap-freezing to temperatures below À50 C, not all water molecules are converted into solid ice; some remain in liquid form.
It appears impossible to predict a priori the impact of slow freeze-thaw cycles on the analyte itself and/or other serum constituents from patients with different matrices. A practical alternative, which has stood the test of time, is to freeze multiple aliquots of plasma/ serum, to thaw one at a time, to use for immunoassay analyses and to discard after single use. When snapfreezing was also initially used, subsequent storage at À20 C allowed accuracy to be maintained on re-analysis over period of months.
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Contributorship AAAI is the sole author. Clinical utility of measuring both glutamic acid decarboxylase antibodies and islet cell antibodies in the diagnosis of latent autoimmune diabetes in adults -is it cost-effective?
Type 1 diabetes mellitus (T1DM) and latent autoimmune diabetes in adults (LADA) are organ-specific autoimmune diseases caused by an autoimmune response against pancreatic cells, leading to loss of insulin secretion. LADA is characterized by onset of diabetes in adulthood, with slow progression to cell failure. Patients may therefore present with clinical characteristics of both T1DM and type 2 diabetes mellitus (T2DM). 1 This makes LADA difficult to diagnose and treat appropriately. T1DM is routinely diagnosed based on clinical grounds, but the classification of T1DM or T2DM can be uncertain in some adult patients. Confirming T1DM in these patients may have important implications for availability of therapy. 2 Diagnosis of LADA and T1DM includes the detection of diabetes-specific autoantibodies and/or low concentrations of C-peptide. 2 NICE recommends measuring two different diabetes-specific autoantibodies with at least one being positive to diagnose LADA or T1DM, to reduce the false-negative diagnostic rate. [2] [3] [4] NICE, however, makes no recommendation on which autoantibodies should be measured. Although several diabetes-specific autoantibodies assays are available, data from UK NEQAS indicate the most common antibodies measured are glutamic acid decarboxylase autoantibodies (GAD) and islet cell cytoplasmic autoantibodies (ICA). We offered analysis of ICA and GAD for the diagnosis of LADA, and if clinically indicated, to confirm T1DM in adults. We reviewed the clinical utility of measuring both ICA and GAD in these circumstances in patients aged 518 years.
Using the Laboratory Information System, we identified 116 patients with requests for both GAD and ICA between 1 January 2015 and 31 May 2016. The mean (SD) age of patients was 45.7 (16.2) years of whom 39 were female. The concordance of their results is shown in Table 1 . GAD identified autoimmune diabetes more frequently than ICA in this cohort, and with one exception, those positive for ICA were also positive for GAD. Further investigation confirmed the patient who was ICA positive but GAD negative was an 18 year old with known T1DM, in whom antibody testing was not clinically indicated.
These results are consistent with reports that ICA titres decline more rapidly compared to GAD after onset of diabetes. 5 GAD antibodies, therefore, are more likely to remain positive when tested for the diagnosis of LADA or identification of T1DM in patients with long-standing diabetes. Assuming antibody negativity in both assays excluded autoimmune diabetes, both GAD and ICA had a diagnostic specificity of 100% but diagnostic sensitivities of 96% and 37.5% for GAD and ICA, respectively.
In conclusion, measuring ICA in addition to GAD in adults offers no added clinical value. ICA is also not cost-effective, particularly since ICA detection uses immunofluorescence analysis which is a manual, time consuming and therefore expensive method. We no longer offer ICA for detecting autoimmune diabetes in adults. Since C-peptide may better discriminate between T1DM and T2DM, the longer the test is done after diagnosis, 2 our current diagnostic strategy for identifying autoimmune diabetes in adults is measurement of serum C-peptide concentrations and GAD titres. The potential use of newer diabetes autoantibodies, including Zinc transporter 8 autoantibodies and Islet antigen 2 autoantibodies, 6 is being investigated in the diagnosis of LADA or reclassification to T1DM.
